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Abstract:
From September to November 2016 a geophysical survey using both geomagnetic and soil
resistivity methods was conducted to identify the location of unmarked interments at Wisconsin
Burial Site OU-0069, the Grand Chute Pioneer Cemetery, also known as Evergreen Cemetery.
The survey was undertaken on behalf of the Town of Grand Chute in anticipation of improving
the cemetery and potentially developing the town-owned land on the west side of the platted
portion of the cemetery. The survey discovered 85 unmarked interments, three of which appear
to be located outside of the cemetery’s platted boundaries as identified in the certified survey of
7/9/1990. It is recommended that the platted western boundary of the cemetery be moved 10
meters to the west. An additional interment (Michael Manofsky) is also located outside of the
platted cemetery boundaries and immediately adjacent to the platted right of way of Evergreen
Drive. It is recommended that the Town of Grand Chute consult with the Wisconsin Historical
Society to determine if the interment of Michael Manofsky should be relocated within the platted
cemetery boundaries. Finally, the official plat map of the cemetery should be updated to indicate
any changes to the cemetery boundaries and the locations of the interments identified through the
geophysical survey.
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Introduction and Context
The research reported here was undertaken to locate unmarked interments in the Grand Chute
Pioneer Cemetery. The cemetery, also known as Evergreen Cemetery, is catalogued as
Wisconsin Burial Site OU-0069 and is located at the northeast corner of Evergreen Drive and
Richmond Street in Section 11, Township 21, Range 17 East, Outagamie County, Wisconsin (see
Figures 1-3). The cemetery and the 91 individual plots it contains was surveyed in 1990 and
many known interments were recorded (Figure 4). However, some of the plots recorded as sold
do not appear to have interments, and there are no headstones on the 7 plots (48-53, 31-32)
purchased by Outagamie County and the Town of Center, presumably for the interment of
indigents. Thus it was assumed that there were numerous unmarked interments in the cemetery.
Professor Peter Peregrine of Lawrence University offered to undertake a geophysical survey of
the cemetery to identify the location of unmarked interments. This report describes the findings
of this geophysical survey and offers recommendations based upon it.
The Grand Chute Pioneer Cemetery opened in 1852 and has been in use continually, although
the majority of the 75 recorded interments date before 1925. The cemetery contains 90 burial
plots, of which 49 have been sold. There is an additional, unnumbered plot at the southwest
corner of the cemetery containing interments of the Zeug family and dating to the early 20th
century. The cemetery rises about one meter above the land to the west. It is relatively flat and
contains several trees and four large clusters of bushes. There are numerous headstones and
headstone fragments lying on the ground within these clusters of bushes. Older aerial imagery
shows a road running south-north through the western portion of the cemetery with access from
Evergreen Drive, though this road is no longer present. The cemetery is immediately adjacent to
and entirely accessible from the north side of Evergreen Drive; however, there is no parking near
the cemetery and no automobile access. The cemetery is maintained by the Town of Grand
Chute and is kept mowed and clean.

Methods
The geophysical survey of the Grand Chute Pioneer Cemetery was conducted by Peregrine and
six Lawrence University1 students between September 20 and November 15, 2016. Work was
performed as part of a field archaeology class that met Tuesday and Thursday mornings from
7:00am to noon. Geomagnetic survey was conducted between September 20 and October 13,
2016. Soil resistivity survey was conducted between October 11 and November 8, 2016.
Mapping with both optical and GPS instruments was conducted throughout this period.
Geophysical data were collected from twelve 20 meter by 20 meter grid units. The southwest
corner of the block of units is located at 44o18’06.86”, 88o24’49.92”. The northwest corner of
the block is located at 44o18’09.48”, 88o24’49.96” (Table 1).
Geomagnetic data were collected using a Geoscan FM256 differential gradiometer. This
instrument consists of two magnetometers arranged one atop the other with a 0.5 meter
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separation. Each magnetometer measures the earth’s magnetic field and the difference between
the two readings, which is equivalent to the vertical gradient of the earth’s magnetic field, is
recorded. The instrument is sensitive enough to measure tiny variations in the earth’s magnetic
field, variations that might be caused by subtle soil changes or the presence of buried materials.
For this application sensitivity of the FM256 was set at 1.0 nanotesla, or about 1/25,000th of the
earth’s total magnetic field. Data were collected at 0.25 meter intervals along 0.5 meter spaced
parallel north-south lines and using a zig-zag method in which data were collected south-north
on odd-numbered lines and north-south on even numbered lines. Complete 20 meter by 20 meter
grid units were each collected at a single time, without interruption.
The raw magnetic data were downloaded from the FM256 into the Geoplot 4.0 software
package. Analyses conducted on the data involved (in the following order) (1) “clipping” to
remove high and low data points more than one standard deviation from the mean; (2) “zero
mean traverse” and “zero mean grid” to balance the data values across the separate grids; (3)
“destaggering” to remove effects of the zig-zag data collection technique; (4) “low pass filtering”
to enhance small magnetic anomalies; and (4) “interpolation” conducted once in the Y directions
to make each pixel 25 square centimeters. The image resulting from this processing is presented
as Figure 5. Magnetic highs appear here as darker grays; magnetic lows as lighter grays.
Soil resistivity data were collected using a Geoscan RM85 resistance meter system. The RM85
is a flexible soil resistivity collection system developed specifically for archaeological
applications. It allows a wide variety of probe arrays for different archaeological applications.
For the Grand Chute Pioneer Cemetery survey a simple “twin array” was used. In this
configuration two sets of dipoles are used—one stationary and one mobile. The stationary dipole
provides a constant measure of soil resistivity that is used to create a differential reading with the
mobile dipole, which is moved across the measurement grid. In this way, the resistivity reading
is the difference between two individual readings, one being constant and the other varying by
the soil conditions it encounters. Soil resistivity data were collected at 0.5 meter intervals along
0.5 meter spaced parallel north-south lines and using a zig-zag method in which data were
collected south-north on odd-numbered lines and north-south on even numbered lines. Complete
20 meter by 20 meter grid units were each collected at a single time, without interruption.
The raw resistivity data were downloaded from the FM256 into the Geoplot 4.0 software
package. Analyses conducted on the data involved (in the following order) (1) “despiking” to
remove small, excessively high resistivity readings likely caused by a rock or metal object
immediately between the dipole spikes; (2) “high pass filtering” to balance the data evenly
around a zero mean; (3) “destaggering” to remove effects of the zig-zag data collection
technique; (4) “low pass filtering” to enhance small resistivity anomalies; and (4) “interpolation”
conducted once in both the X and Y directions to make each pixel 25 square centimeters. The
image resulting from this processing is presented as Figure 6. Soils with higher resistivity appear
here as darker grays; soils with lower resistivity as lighter grays.
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Results of Investigations
The grayscale map of magnetic readings (Figure 5) indicates numerous interments, which
typically appear as weak oblong magnetic lows (lighter grays) or highs (darker grays) oriented
east-west. Good examples are in the lower right corner of the first grid unit up from the bottom
left corner (cemetery plot 88). There are some stronger oblong dipoles (adjacent dark and light
spots) oriented east-west which likely indicate interments with large amounts of metal (such as
coffin hardware). The regularly-spaced black spots, usually in groups of four, are metal posts
that mark the boundaries of individual burial plots. Thus it is quite easy to match the individual
plots as shown in Figure 4 with the magnetic anomalies shown in Figure 5. An overlay image is
provided as Figure 6.
The grayscale map of the soil resistivity readings (Figure 7) also indicates the presence of
interments, though not as clearly as the magnetic grayscale map (Figure 5). Interments visible
on Figure 7 typically appear as weak oblong resistivity lows (lighter) oriented east-west. The
best examples are within the square one unit down and one unit over from the top left unit (the
square is a stone boundary around plot 76) where two oblong resistivity lows are easily visible in
the center right edge of the square.
In addition to the geophysical data, an aerial image from 2014 (Figure 8) captured the cemetery
during a period where differential grass growth allowed unmarked interments to be readily seen.
This is likely because these interments either (1) are filled with soil that holds moisture better
than surrounding soils or, perhaps more likely (2) form shallow impressions which hold water.
In either case these interments appear to allow better grass growth early in the Spring and during
times of low rainfall later in the Summer.
From these three sources of data a total of 85 unmarked interments were identified. Their
locations are shown as red ovals on Figures 9 and 10, and the GPS locations of 72 of these
interments are given in Table 2 (thirteen interments were identified during analysis of the data
after fieldwork had been completed, and thus GPS positions were not recorded for these
interments). As with any non-invasive survey method, one cannot be certain the features
identified in the survey data are actually interments, but, for the purposes of planning under
Wisconsin State Statues 157.11 and 157.70, the identified features have a high probability of
representing interments. One also cannot be certain that all unmarked interments in the cemetery
were identified through the survey, so any disturbance of the area should be undertaken with the
expectation that additional interments might be found (see Wisconsin State Statutes 157.111;
157.112; 157.115(2); 157.60; 157.70).

Recommendations
1. The boundaries of the recorded cemetery that include interments are limited to the area
enclosed within the north, south, and east boundaries of Outagamie County parcel #101041000,
extending to the west to longitude 88o24’50” (roughly 2000 feet) (see Figure 3). The Wisconsin
State Historical Society, in consultation with the Town of Grand Chute, could revise the
boundaries of BOU-0069 as recorded in the burial sites inventory to reflect this. Specifically, the
3

area west of 88°24’50” in parcel #101041000 and extending to State Highway 47 is unlikely to
contain interments.
2. The interment of Michael Manofsky appears to be located south of the platted boundaries of
the cemetery, and within a few feet of the Evergreen Drive right of way. The Town of Grand
Chute should consult with the Wisconsin Historical Society to determine if Michael Manofsky’s
remains should be relocated within platted cemetery boundaries.
3. The Town of Grand Chute should contract for a new plat map of the cemetery to be produced
(as per Wisconsin State Statue 157.07) incorporating the information derived from this
geophysical survey.
4. The cemetery has been substantially disturbed by the growth of four large and seemingly
unmanaged clusters of bushes. In addition, cemetery plots 1, 20, 21, 40, 41, 60, 61, 80, and 81
appear to be entirely in the brush-line on the north end of the cemetery (see Figure 9). In
consultation with the Wisconsin State Historical Society, the Town of Grand Chute should clear
the brush from the northern end of the cemetery. The large clusters of bushes within the area
surveyed should also be cleared, particularly as two plots invaded by these bushes (1 and 21) are
marked as having been sold on the original 1887 map of the cemetery. It is recommended that
an archaeologist qualified to excavate burials should monitor brush and bush removal to ensure
human remains are not disturbed.
5. In consultation with the Wisconsin State Historical Society, the Town of Grand Chute should
develop a cemetery management and maintenance plan. In particular, the process of mowing the
cemetery should be examined, as it appears that mowing may have damaged a number of the
existing headstones. Regular trimming of brush to prevent overgrowth should be included in a
maintenance plan.
6. In consultation with the Wisconsin State Historical Society, the Town of Grand Chute should
make an effort to replace headstones and other markers that are now located in the four clusters
of bushes within the cemetery.
7. In consultation with the Wisconsin State Historical Society, the Town of Grand Chute should
make an effort to physically mark the locations of all interments in the cemetery.
8. In consultation with the Wisconsin State Historical Society, the Town of Grand Chute should
consider creating a vehicle access and parking area for the cemetery so that people can more
easily visit.
9. In consultation with the Wisconsin State Historical Society, the Town of Grand Chute should
consider ways to better delineate the cemetery and provide better signage identifying it to
motorists.
10. In consultation with the Wisconsin State Historical Society, the Town of Grand Chute should
consider placing an historic marker at the cemetery.
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Figures
Figure 1: General location of BOU-0069 within the State of Wisconsin.
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Figure 2: USGS 7.5 minute quad image showing the location of BOU-0069. North is to the top
of the image.
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Figure 3: Areal image of BOU-0069, showing outline of the platted cemetery area (solid yellow
lines) and recommended extension (dotted red lines). North is to the top of the image.
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Figure 4: Survey of the Grand Chute Pioneer Cemetery, showing the location of individual
plots, with owner names of those known to have been sold.
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Figure 5: Geomagnetic map of the Grand Chute Pioneer Cemetery showing grid locations.
North is to the top of the image.
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Figure 6: Geomagnetic map and grid units superimposed on map of plots in the Grand Chute
Pioneer Cemetery.
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Figure 7: Soil resistivity map of the Grand Chute Pioneer Cemetery, showing grid locations.
North is to the top of the image.
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Figure 8: Close up of Figure 3, showing differential grass growth indicating the location of
unmarked interments primarily in the plots owned by Outagamie County. North is to the top of
the image.
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Figure 9: Locations of 85 unmarked interments (red ovals) located during the geophysical
survey of the Grand Chute Pioneer Cemetery overlain on the certified plat map of the cemetery.
Dashed green line marks the edge of the surveyed area. Dashed brown line marks the
approximate edge of forested area.
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Figure 10: Approximate locations of 85 unmarked interments (red ovals) located during the
geophysical survey of the Grand Chute Pioneer Cemetery overlain on an aerial photograph of the
cemetery. Dashed green line marks the edge of the surveyed area. Dashed brown line marks the
approximate edge of forested area. North is to the top of the image.
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Tables
Table 1: GPS Coordinates of the southwest corner of each survey grid. Accuracy is ca. 50cm.
44°18’9.48”
44°18’8.83”
44°18’8.19”
44°18’7.54”
44°18’6.89”
44°18’9.49”
44°18’8.83”
44°18’8.18”
44°18’7.55”
44°18’6.89”
44°18’9.49”
44°18’8.83”
44°18’8.17”
44°18’7.54”
44°18’6.89”
44°18’9.52”
44°18’8.83”
44°18’8.16”
44°18’7.54”
44°18’6.91”
44°18’9.49”
44°18’8.79”
44°18’8.19”
44°18’7.56”
44°18’6.89”

88°24’49.94”
88°24’49.92”
88°24’49.91”
88°24’49.90”
88°24’49.88”
88°24’49.01”
88°24’48.99”
88°24’48.99”
88°24’48.98”
88°24’48.97”
88°24’48.11”
88°24’48.10”
88°24’48.09”
88°24’48.07”
88°24’48.06”
88°24’47.21”
88°24’47.20”
88°24’47.19”
88°24’47.17”
88°24’47.16”
88°24’46.34”
88°24’46.31”
88°24’46.30”
88°24’46.28”
88°24’46.29”
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Table 2: GPS coordinates of 72 of the 85 unmarked interments in the Grand Chute Pioneer
Cemetery. Accuracy is ca. 50cm.
44o18’7.25”,
44o18’7.24”,
44o18’7.32”,
44o18’7.39”,
44o18’7.47”,
44o18’7.05”,
44o18’7.09”,
44o18’7.16”,
44o18’7.24”,
44o18’7.30”,
44o18’7.35”,
44o18’7.41”,
44o18’7.46”,
44o18’7.37”,
44o18’7.26”,
44o18’7.33”,
44o18’7.36”,
44o18’7.42”,
44o18’7.47”,
44o18’7.53”,
44o18’7.57”,
44o18’7.41”,
44o18’7.47”,
44o18’7.00”,
44o18’8.78”,
44o18’7.68”,
44o18’7.73”,
44o18’7.91”,
44o18’7.95”,
44o18’8.61”,
44o18’8.65”,
44o18’9.23”,
44o18’9.24”,
44o18’9.31”,
44o18’7.08”,
44o18’9.37”,
44o18’9.20”,
44o18’9.17”,
44o18’8.90”,
44o18’8.94”,
44o18’7.90”,
44o18’8.64”,
44o18’8.56”,

88o24’46.95”
88o24’47.35”
88o24’47.35”
88o24’47.35”
88o24’47.35”
88o24’47.66”
88o24’47.66”
88o24’47.66”
88o24’47.67”
88o24’47.66”
88o24’47.66”
88o24’47.67”
88o24’47.66”
88o24’47.64”
88o24’48.11”
88o24’48.10”
88o24’48.10”
88o24’48.10”
88o24’48.10”
88o24’48.11”
88o24’48.12”
88o24’47.93”
88o24’47.93”
88o24’47.67”
88o24’48.09”
88o24’47.00”
88o24’47.00”
88o24’47.36”
88o24’47.36”
88o24’47.55”
88o24’47.55”
88o24’47.69”
88o24’47.64”
88o24’49.59”
88o24’48.15”
88o24’48.41”
88o24’48.38”
88o24’48.38”
88o24’48.38”
88o24’48.38”
88o24’48.79”
88o24’48.79”
88o24’48.78”

44o18’8.17”,
44o18’7.90”,
44o18’7.97”,
44o18’7.97”,
44o18’8.02”,
44o18’7.77”,
44o18’7.20”,
44o18’7.16”,
44o18’7.20”,
44o18’7.31”,
44o18’7.36”,
44o18’7.37”,
44o18’7.30”,
44o18’7.33”,
44o18’7.12”,
44o18’7.08”,
44o18’7.64”,
44o18’7.68”,
44o18’7.72”,
44o18’7.74”,
44o18’7.95”,
44o18’8.34”,
44o18’8.52”,
44o18’8.59”,
44o18’9.42”,
44o18’9.46”,
44o18’9.36”,
44o18’9.46”,
44o18’9.06”,
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88o24’48.75”
88o24’48.79”
88o24’48.94”
88o24’48.42”
88o24’48.43”
88o24’48.60”
88o24’48.86”
88o24’49.16”
88o24’49.17”
88o24’49.15”
88o24’49.15”
88o24’49.35”
88o24’49.26”
88o24’49.25”
88o24’49.27”
88o24’49.26”
88o24’49.14”
88o24’49.15”
88o24’49.12”
88o24’49.14”
88o24’49.35”
88o24’49.31”
88o24’49.17”
88o24’49.17”
88o24’49.15”
88o24’49.18”
88o24’49.16”
88o24’49.00”
88o24’48.73”

